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AbstractrA

- , - .

f‘ The effect of sgpplementary'questions”on learning from
textual materials was investigated. 94 college Juniors were -
glven a 1500 Ford passage describlng the concept of measurement
to .read. One treatmént group was asked to identify charac- - f:k.
teristics of the congept; another was asked to identlfg examples/
from the text; a thlrd 11sted§new examples, a control group was
given a placebo Eask In addition, the effects of telllng stu-

dents that the passage-to be read described a concept was in-f

yestigated. No significant treatment_effects were found/

- /

by

Dr. Paul Eggen, University of North Florida
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I THE EFFECT OF ADJUNCT QUESTIONS ON =
: CONCEPTUAL LEARNING IN PROSE MATERIALS

/i.

Intrbduétion

Helping-students derive meaning from printed material is a

¥
problem that faces reading teachers as well as teachers in the con-

tent areas. One area of research that appears potentially h.tpful

’

in this area, is that done in the area called’ mathamagenic behavior

(Rothkopf, 1970). Rothkopf coined ehis terxm to refer o a set of

_ atfending behaviors that are usg; b& sf&dents in the-reading _

' processes and that lead to learniné.' Oéten fheseibehaviors-are &
natnrally occurring, but research, has shown that there is gauch- that
the,claesroom teacher;can do to aid the student in.his interaction

B ‘ . A
with printed naterial.'ﬂror example, a number of studies (Roth-

"kopf)-1966 1967- Frase, 1967, 1968; Bruninb, 1968) have shown -

that questions interspersed in text have had a'ﬂeneficial effect

on the acquisition and retention of factLalmmAterial embedded

within the text., Interestingly enough, thg‘effeqt of these

questions has encompassed not only the speéific‘material referred - .
N "to by the questions, but also information that is incidental’ to

the specific question itself. Those researching the effeetivenesih)"

of mathamagenic-inducing aids have interpreted these results as

occurring as a result of searching typesfof‘behayiors which are

_induced in the learners by the questionstkag
Vo - o
: Design ) . '

/‘ . . .
The present sthdy ‘is an investigation of the effects of dif-

ferent type\Bof mathamagenic cues on:the learning of a concep?v

r » , ; .
» - -
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from printed'material. Subjects for the study were 93 undergrad-
. g Tl . . .
uates enrolled in five teacher education courses at the University

of North Florida. The concept measurement was utilized in the

study. This conEept was chosen because the meaning of this con-
cept as defined in the text materials was unique to a particular

course which the subjects had not yet taken. Consequently the

- -
~effects of prelearning would be minimized. The text describing

the concept was written for the fxperiment and was approximately

» ,1500 words in length.

i

The major variable investigated in this study was the effect

.- of different types of questiqns on the learning of a conceptvfrom
prose materials. Resegrchers investigating the eféects of dif-
ferent types.of questi ns have found that differeng types of
questions have differ nt effects on learning (Kauchak ~et al; 1976;wé
and Anderson 1971). Tn d'study involVing principle learning
from prose materials, Watts and Anderson found that subjects who
identified new examples of a principle learned the princioie
better than subjects who identified previously presented examples.
The ptesent study'%hploged three types of questions which were
placed approximately half way through the text and at the end.

The treatments conditions including the “control were: 1) Control,‘
which were ask d to provide information about career goals as a
placebo substitute for the treatment, 2) Examples, in which sub-
Jects‘yere asked to recall examples qf the goncept ‘from the text;-

3) New EXamples, in whieh subjects were asked to provide additional’

(examplis of’ the concept; and 4) Attributes, in wﬁich subjects were
asked to list the:characteristies or attributes of the concept.

’,

Subjects were. randomly assigned to these conditions within class-

5 /
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The second varlable investigated was the effect of an advance
organlzer on concept learning from written materials. Studles by -
Ausubel (1960), Ausubel and Fitzgerald (M461l) and Allen (1970) ‘
have shown that learning of written material can be facilitated
by prior provxsxon of generallzable statements which can ald the
learner in organizing the material. Studies utilizing advance
organizers have‘utilizeq{content-oriented organizers whose pri-
mary value has been in their ability to organize or subsﬁmerthe

content that follows. The present study tested the effects of a

conceptual organizer, whose effectiveness .is derived from the

_ lea;ner's ability to see the conceptual nature of the task. It

was hypothesized that readers who were told befofehand that the

materials to be read described a concept would learn the concept

L 4

better than those who were‘not. Subjects in, each concept learning

task within each classroom were randomly assigned to either the

1

. : |
advance organizer condition or control.
.
. ‘ Procedures
Subjects were randomly assigned in their classrooms to one
\

.

of the four experlmental conditions. Randomization was accomplished
by, piacing the printed matefxal 1n unmarked envelopes and randomlyJ
dlstrlbutlng these to the students during class time. Students
were instructed to read the.materials once, returning the sheets

to the packet as they were fgad.;,When‘tne stndents completed

readinq the materials, they were/given a post test which was com-

posed of three ﬁ%rts.A The first part of the test, consisting of

51 items; requ!red sylients;toiden;}fy statements that were

examples and non-exahples of the coficept’ measurement; the second

-

part of the test, consisting of ten %tems, asked comprehension-

/
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level questions overithe.naterial; the third part of the test,
consisting of six items} tested for recall of specific'intor- .

-

mation from the test. Students were given as long as they needed
. _ . . . , i
to complete-the reading and the test. ' :

'Results

.,
3 °
v

There were no significant dafferences on the total test score

for either the effect of the advance organizer or the effect of

E3

diiferent questions.\ When'sub sScores were considered, there were
. s . ~ - o
no significant differences:- between any of the'treatments.u,The

data are presented in an appendix to the main bcdy of this paper.
- M ‘ M . - ' N
: Discussion‘ .
. . - - o )
While the stndx-discussed in this paper showed no statisti-

cally significant differences among treatments, a number of studies

‘have shown that textual cases can increase the amount of informa-

tion learned from written materials. Some of these studies were
M v \_\

cited earlier in;this paper.

The yeason the present study failed to show significant

difference 'mak be explained in one cr more of the fdllgwing
ways : ' : i \.///gw
l) The treatmentnwas administere& early 1 the school
term and may have induced a high 1eve1 of arousal in
the subJects. One of the hypothesized reasons for

the effectiveness of mathamagenic cues is that they

" induce a motiVational attention set in tne learnpers.
g In this respect then mathamagenic cues can thought*/
.of as priming elements alerting the student to: the
1 Qing task at hand. The effects of such cues would

b RN )
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H The gntire task may have been too complex azz be-

-

-

be minimized in condltlons where the learnerf;as ;i
already highlypmotivated. One eiplanation for'the
‘lack of significant differences was that all groups-
were‘already!highly motimated by the fact that the
treatment was administered.in class during the, fi;;t
two weeks of a new quarter, a time in which under-'

graduates can be highly anxious over .their success

- in a course.h In the present study reported in this .

-paper the unmeasured'effect of arousal may have‘been .

N
, enough to make drfferences in treatment effects lm-'

L3

poss1ble to detect.

wllderlng ‘for the students. The criterion casure
was difficult and sophLSticated-and this factor
combined with the complex problem facing ‘the stu—
dents may have reduced treatment dlfferences below

-a significant i"el /Support for thlS interpret tlon
comes from an analysls of the treatment and crite ion

measures employed by Watts and Anderson (l97l) the
4; o

study whlch was mlﬁt lnfluentlal in the des1 £

\

thebpresent study. In the Uatts and Anderson study

the principles to be learned were embedded 1n much
4

shorter reading passages (359 word%'vs. 1500 words)

and consequent,lg,.,the search task? was much less /com-

' .plex. 1In addltlon, their crlterion measure 1nvolved

‘ta multlple cholce format in whlch subjects knew that
one of the four chofces was cortect. In the presenc
study subjects'were requlreé/to classify fifty-one

R . .
| e
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' examples and non examples of the concep€) not knowing

" how many wepe and were ‘not examples of the concept.
A gy

It 1is possrble that the "complexity of the task may

é.»,. ’ ' : have, disturbed subibcts to the point that di fferences
i R - ¢
i due to. treatments were: masked. ..

! Additional support for this confention comes from the

fact that no differences existed 1n 51mp1e recall
' measures where one treatment cued the subi,cts spe-
*1f1ca11y to these items. Other studles (Frase, 19 68
. _ ' Kauchak (et al, 1976) have shown that cues - y
| to speclfic items srgnificantly enhances recall of
those 1tems. The failure of differences in reca11
to. exist suggests that the overall effect of be-
'wilderment may haVekminimized treatment effects.
3)"The natu;e of the task was-primarily conceptual rather

%

than factual. Most.studies studying the effects of

cues measure learning of facts rather than concepts.
: ¢ v
o In that concept 1earning requires students to process

1nformation rather than merely recall it the dif-
ferential effects of cues)nay-he reduced or modified.
The criterion measure used in this study'was prinariiy.
) (’written at the comprehension level’ (Bloom,1956 ) and
< higher. "In a related study, Frase (1971) found that
subjects asked to make inferences over textual material
‘ rememberec factual incidental infqrmation better, but
. . failed to show any fgcreased recalljrf fnferentiaL

- . material. One of ;the'hypotheses advanced by rrase
T oo

K}_ . : .
- . . ’ a . :
. . N .
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to account for this result was that the inferential questions
' caused cognitive overloading,-thus_diminishing subjects ability
'to encode the inference. R
/ [ ‘

related explanation for the failure of both the advance - ;
organizer ‘and the adjunct questions is that subjects may not . -
ﬁ have been able'to utilize these aids, i e. perform the actions ' _//
; ca11ed for by- these aids Henber’ﬂﬂd)NeIson (1975)—have noted that cc

- e

~prehension aids ‘to reading materials presuppose that the indi— '

& 5 . .
/- o

vidual knows how to use these aids. Failure of this assumption
negates the potentia} value of such aids. o ‘

The preceding paragraphs suggest the task of concept learning
per‘se may effect the benefits to 1earning that can be derived
.from written cues. This suggestion, of course, doesn't account
'Tor the fact that no differences among groups was found for
reca11 items as noted in an earlier paragraph of this disgcussion.

.These two factors suggegt that -the explanation for no significant .

differences among groups in this study (in contrast to other 7

-~

studies in the area of’mathamagenic behavior) may be a’ compination
-of the possibiltties discussed here. Further,.the ekplanation

. may lie in some information which failed to surface in thfs study.

'

vz

It is recommended tha additional studies in this area be
Jperformed which simplify e design and measure the effect of
student'arousal In addition such studies shoyld employ simpler o -

criterion measures which éan potentially,demqnstrate place where

¢ ‘ .
concept 1earning ‘is or }s not occurring. For example, suc studies
)
might investigate more thoroughly whether characteristics \and -

7 examples ‘are being ericoded in the learner s memory store. .
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*  Table 1 |
C . / Total Test- Scores for AdVance .
- _ . Organizer versus No Advance Organlzer k ' &
- ) ’ - . ’
4 . Grogp‘ _ .___Mean Score ;
No Advance Organizar' N L T OX38.QO' ) P o
.- T = 49) AN o NS
; PN R “ e
! ~ Advance Organlzer : e 39.13 - s
. (N = 35) e D . .
. F=.83 (N.S.)
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/ . _ 4 ) . -~
. Total Test Scores for Diffgrent
. ' Question&\\i '
. T+ Group . . -y Mean Score
- ) I "(Control) N \ . 38.17 -
ot =23 - |
IT  (Text Examples) . | '37.87 - )
(N=23) a .- T
III  (New ﬁxamplésf,, o _ 38.91 ,
(N=23) | | ' -
Iv (Characteristics) - . o .. 39.16
. (N”zs)/ » : .
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¢ (N=49) . o ) : . ) .‘.
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Table 4 « . . =
‘ Subtest Scores (Classifying Examples)
for Different .Questions * - =, *
.Group . T '.7 — Mean Score .
— = — - :
I . (Contrel) > .". - '~ . . 29,87
L (N=23) gl e e e T
I © (Pext Example) ;)i - 29.96 -
;" (N=23) L - ' '
IIT  (New Examples) S - 30.61
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T ‘Table 7

Sub Teést Scores (Text Specific) f6r Advance
Organizgf versus No, Advance Organizer

’ | . .
8roup i _ ) ~ . Mean Score. \
No Advance Organizer L Lo 2.73 Ve
. ‘(Nf‘g) ) : _ I N -
' Advance Org;ni;éé,. - s - 3.09 .
- (Nw45) : . R
| F=1.60 (N.5.)° [ "
B
. B Table 8 : : S ,
Sub Test Score. (Tdxt Specific) ‘
for Different Questions A ’
8roup ' !gg’;§core
1 (Control) . 2.6F .
(N=23) J .
; I (Text Example) 3.00
b (N=23) - » ,
III  (New Example) ' * 3.00
(N=23) )
v (Characteristics) 3.00
(N=25) .
- ~ F= .47 (N.S.)
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